The nutritional status of patients with chronic pancreatitis was assessed in 76 consecutive patients (63 males, mean age 35 ± 10 years; 13 females, mean age 40 ± 16 years) attending the pancreas clinic of a tertiary care hospital in India. A food frequency questionnaire was used to elicit information regarding dietary intake of food items. Nutrient intake was calculated using the 24 h recall method on a subsample of 20 patients. Anthropometric measurements were taken and haemoglobin and serum albumin were estimated. Thirty patients (45%) had made dietary modifications after they were diagnosed as having chronic pancreatitis. These changes in diet included a decrease in fat, spices and/or quantity of food consumed. Analysis of the qualitative data revealed that the majority of patients were taking wheat, lentils, vegetables, fruits, milk, curd, sugar and oils on a daily basis. The mean energy intake was 1750 ± 375 kcal in males and 1180 ± 246 kcal in females, which turned out to be 37% lower than the Recommended Dietary Allowances (RDA), both in males and females. Alhough most patients (86%) were in the normal range of Body Mass Index (BMI), 67% of the patients reported weight loss after onset of the disease. Biochemical parameters studied were in the normal range: haemoglobin 12.26 ± 1.99 gm% and albumin 4.05 ± 0.89 g/100 mL. We concluded that in patients with chronic pancreatitis, malnutrition occurs mainly due to a low intake of calories and protein as a result of dietary modification for symptomatic relief and pancreatic insufficiency. However, nutritional parameters such as haemoglobin and serum albumin are fairly well maintained.
Dietary assessment
A detailed dietary history was obtained from each subject at the time of entry into the study by a trained dietitian through an interview using a food frequency questionnaire. 6 The frequency of consumption of raw foodstuff prior to onset of disease was elicited. A record of all of the food consumed during the past 24 h was made using the recall method. 7 Nutrient intake was calculated using the 24 h recall method. The results were analysed in accordance with the standard Table of Food Composition in India. 8 The amounts of proteins, fats, carbohydrates, and the calories for these were computed. The change in dietary pattern after the onset of disease was examined using a questionnaire listing the food items.
Statistical analysis
The data are expressed as x -± SD. Paired t-test was used for statistical analysis wherever appropriate.
Results
The male to female ratio in the present study was 5:1. The mean age of males was 35 ± 10 years, while that of females was 40 ± 16 years (range 14-70 years).
The average per capita income was found to be Rs 1000 per month (the national per capita income is Rs 472.50). 9 Seventy-seven per cent of the patients were non-vegetarian while the remaining 23% were lactovegetarian.
The food frequency data revealed that cereals and pulses on a daily basis were consumed by 100 and 65.8% of patients, respectively. Vegetables and fruits were eaten daily by 77.6 and 44.7% of patients, respectively. Milk was consumed daily by 73% of the patients. Meat and eggs were consumed by 9 and 14.5% of the patients, respectively (Table 1) .
Thirty patients (45%) had made dietary modifications after the diagnosis of chronic pancreatitis. These changes in diet included decreased consumption of fat and spices as well as a decrease in the overall quantity of food consumed. Table 2 shows the nutrient intake of patients with chronic pancreatitis. Macronutrient analysis showed that the energy deficit was 37% in both males and females, and the protein deficit was present in 20% of males and 28% of females when compared with RDA. 10 The calorie ratio of various nutrients showed that protein accounted for 12%, carbohydrate for 62%, and fat for 26%, of daily intake.
Approximately 50% of male patients had consumed 50-60 g alcohol daily for the 10-15 years prior to the diagnosis of chronic pancreatitis. Patients were advised to stop taking alcohol once a diagnosis was made. Almost all of the patients had given up alcohol on medical advice.
Mean haemoglobin, total protein and albumin levels of patients with chronic pancreatitis were within normal range, as shown in Table 3 .
A total of 67% of the patients had significant weight loss following the onset of disease (64 ± 13 vs 56 ± 12 kg, P < 0.001).
Fifteen per cent of the patients were below the normal BMI (18.5-25) before the diagnosis of disease while the remaining 85% were within or above the normal range of BMI. After the onset of disease the number of patients below the normal BMI increased from 15 to 33% (Table 4) .
Discussion
This study attempted to find out the quality and quantity of dietary intake of patients with chronic pancreatitis. The intake of calories and proteins in our patients with chronic pancreatitis was deficient when compared with RDA.
We attempted to compare the nutrient intake and prevalence of malnutrition in our patients with patients at other centres. According to a report by Von H Goebell JH et al., in Europe, the intake of calories and fat was decreased in patients after the onset of pancreatitis. 11 Similarly, according to Gastard et al., 67.5% of pancreatitis patients studied had a fat intake of 75-124 g, while only 11.7% of the patients had a fat intake of less than 75 g. 12 Japanese subjects with chronic pancreatitis have been reported to have calorie, protein and fat intakes of 1649 kcal, 73 g and 38 g, respectively. 13 When these results are compared with our findings in Indian patients with chronic pancreatitis, it is apparant that Europeans and Americans have a markedly higher intake of calories and fat. The calorie intake of Indians in this study is comparable with calorie intakes of Japanese patients. Whereas protein intake is higher in Japanese, fat intake is higher in Indians. 13 The energy ratio for Japanese pancreatitis patients showed that fat accounted for approximately 20% of the calorie intake, which is lower than for patients in this study (27%). The average protein intake in our male patients with chronic pancreatitis was 48 g, which is equivalent to that of African patients. 14 Another study by Sarles et al. revealed that south Indian patients had low fat and protein intakes of 40 g/day and 52 g/day, respectively. 15 The north Indian patients in our study consumed the same amount of protein but fat intake was higher when compared with south Indian patients (Table 5) .
Problems with the quantity and quality of dietary intake have been reported as a leading cause of malnutrition in chronic pancreatitis. 11, 12, 14, 16 Sarles classified various dietary patterns in patients with chronic pancreatitis from countries of Africa, Asia (including Japan) and Europe. 14 Africans and Indians have higher fat intakes, whereas other Asians eat low fat diets. Chronic pancreatitis seems to occur in two extreme nutritional states, namely over nutrition and malnutrition.
We have shown that a siginificant number of patients with chronic pancreatitis, irrespective of the aetiology, are malnourished, possibly as a consequence of metabolic abnormalities and/or an inadequate protein and energy intake. It was observed that the serum protein was within normal limits. Guarnieri also reported that serum protein content was generally in the normal range, whereas anthropometry was generally subnormal. 17 The mean BMI (21.75) of Indian patients was slightly higher than for Japanese patients (20.1). 13 As shown in Table 4 , the majority of subjects were in a normal nutritional state as indicated by BMI before the onset of disease. This was probably attributed to the fact that the quality of food consumed by subjects before the illness ( Table 1 ) was optimal. The nutritional status of patients with chronic pancreatitis was in jeopardy from two areas. During painful exacerbations, oral intake is limited either spontaneously by the patients or as part of a therapeutic regimen. During remissions, absorption of the nutrients may be marginal to the extent that synthesis and delivery of digestive enzymes are inadequate, leading to further malabsorption and malnutrition.
Apart from malabsorption, the decreased dietary intake could possibly have contributed to lowering body weight. This suggests that more attention should be paid to total dietary intake (including calories and proteins), while treating maldigestion and malabsorption with enzyme supplements in patients with chronic pancreatitis.
Ideally, we consider that, in stable asymptomatic patients, improvement in nutritional status should be sought by increasing the fat, carbohydrates and total calorie intake, along with high potency enzymes, and H 2 receptor antagonist or proton pump inhibitors. 18 Multicentric studies should be undertaken to elicit the role of nutrition in both the pathogenesis and treatment of chronic pancreatitis, and then to evolve guidelines for nutritional management.
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